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e Phivsics Monivarion:
— Introduction 1o pion exchanege model.
e The New Forward Neutron Calorinmeter.

— Installed mto H1 at the beginning ot 1996.

o Preliminary Results from 1995 and 1996 data.
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Neutron Flux Factor

o 295 |t] (1120 ) 2
fn/p(zapt) ~ 1672(m2 — t)g(l_z) G1(¢)

o The 7NN coupling is g%/#’ = 13.75.
e Form factor G ({t) = Hl“ ma ) |
o ~ 1 Ge\V™ —2 is the slope of the pion

Recge trajectory.

Pion exchange leads to definite predictions
which differ from standard DIS expectations:

— A peak in the neutron energy spectrum
at approximately 500 GeV.

— A peak in the t distribution at ¢ ~ 0.1 GeV?2

— Less multiplicity in emr DIS events com-
pared to ep DIS events because of the smaller
energy of the pion.
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o Absolute normalization of the pron
exchange cross section depends upon the
bion structnre function.

e Pion structure tunction has ouly been
derermined indivectly by Drell-Yan pro-

cesses for (o> 0.1).
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Description of the FNC

e Pb/scintillaring fiber matrix.

e The volume ratio of lead to fiber 1s about
4:1 This was done to make the calorimeter
compensating {e/h =115 £ 0.02"

e /5 modules. Each module contains 1141 scin-
tillating fibers coupled to a commmon PAM.

e \uclear interaction length Ay = 21 cm.

:),mcno DLGCIOA0DI00
0133300 CoU0IIa00000
JJJ')OOO’)O GU20n0000000

m_o(,a'fnhﬁc-' 220002000000

22713350 cO0S000000%A3005200900

S0 ma’)uaonooonooon‘oﬁﬁoc 000000

CoaacABco00Dannr aAnAanananhaon

JEOANIEE00NI000000800I03000000

BH000I0C0000ANDPE00000000

Jc-cooaoooouoc‘n%f) 000000

[si

"JUU'JO?C)...PU)Q
[JGG?O&}OO(‘Q@"”‘
R)C-OG'?'Z)OOO_.D")'
: FEREE ! 055000000060 IN00000
p D0Q0 07 03000000 - ==
Q0030 2000023000000 0080000¢
FNDA3G aeodnn SNG00000000000000300 . .
W a’;UUlflJUUUlJU H LJl!l.rUUUbUUUU\JDUL;O‘?DODD '-\\
\)f"J'jOQ"O)OO()"‘f)'zJ'J 0509200002 000006CC000 CIUOOOUO // i
SOZOYNOCo0N0CoOR0G200Co0on000CR00G500 . \
‘)00007000()0’1’)0()\).)'][][l()000000000000090000 000000 / oy — — e — - .
GO0CYO00CO0OEE0GNOA0D000000000800000000 Oiﬁﬁo”"’- // R I o . :
o

Y 00000000000C000CCG0GA00000003000020)
DUonDNsONEONN00000000000000000000028000G0000

FoGannaauananG LCOnOCANconENNNoA0 0000000 ; - - . - 192m
o IJUOJOr](JO 0000000000000000000000000’-00 0.9 i ) i i¥ ¥

B CGIGR0GLOGeGECNOCEER00C0NI0BA0000ba00
.m,msoJmmf)uoauoo.moomooocoa\ﬁ‘am 0ooo0
CLCRODONCCAN00EH0NN0NN000000V0N000RI000
O00003000NC000R000RA2DCCIN0800000,
‘)\uuom\o CCo0s000009950000300020000,

0\1\‘\)0-’)300-))0330']0 2200032020020 oooang —
‘\"“uﬂO CONCoOOoIOnnNdalCoCiulannlan k
JO0CR0DOM00NRONDNN00R000000IS00020000 QGo0a00 b

0200 AREC OGN0 30 3-']0ODOOGC‘,U-‘J'_)\')-'."JODC%OOGODOOOO S 2.22“““ 1.0m P
THSINIRaGRNA030 NG IGaN3CCaNIIIYAN0GoIN000200 S i
SOANNA0AAC 0000000000 IR0 GII00020 R e

B B0AZC00CC002302G0 s -

IC A0 LIS TUsoU000Gens - -
CONCNCNDODI Iy IUFUA0IGUERaan e o
(¥

0989793 R390 _ _

ELAR+TOREY: ;()\(}(3(}0()J()‘I){)OOO’J\'I\'N)[]ODQ)OO 020000002000 e

)r, PAOAOGINASNNNIICAGRCRGRNN02000

.)J-’)")-J\\)‘-’J"J'J’)O"]7]00'30’10\:1]"0 20220CG000000

I"}O'”'](‘}”}_GUQ_O ,\(")03)(;')’1’10’)0\;%}0')060J’)OOOO()
2

'1:)07*- """""" CCDAOCOGUCH0

-")C’JO')(\.JDDDQO
ARG RIIGY VHCeNNINoGo0
43.3 mm




Schematic Diagram of the FNC
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Results from the 1995 FNC
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e The normalization of the Monte Carlo his-
roerams are to the peak heights. For neutron
enervies above 400 Ge\' the Mounrer Carlo
calculations provide a reasonable cescriptiorn
of the data.

o [f the pion exchange modei is used to correct
for acceptance Tn Dofall DIs events with
2 < Q < 100 GeV~ and 5 -10_"" < r <

107 - nelude a neutron with £ > o ey

— Expectation from the Monte Carlo is 7%.



"~

1995 Neutrons with a Large Rapidity Gap
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e Assuming all neutrons in the large rapidity
vap sample arise from proton ciSsoCiation.
results in the estimate that the proton disso-

. =320 . .
ciates in (25732)% of diffractive events.

¢ Assuming that all neutrons with nyux < 2

arise from plon exchange. one obtains an up-
per lmut of {33:%)% plon exchange in the
diffractive sample with rp < 0.05.



Distributions from the New FNC

1996 FNC Data
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Monte Carlo Predictions
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Positiom of FNC In HERA RING
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1996 FNC Data
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1996 FNC Doto
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\lonte Carlo predictions shonld be normalized

accordine to cross section and luminosity.

FNC luminosity well understood ...

199¢ H1 Dcta
2Ef__*_____' 1 E 7200 F_' '
1.75% E integrated Luminasity L% 8300 : Integratec Numoer
— =197 pb-‘ . - of FNC Crusters
1.0 E 2000 A
25 E 4000 | JK—J
1T -
- S000 —
O_751E- i
0.5 = 2000 o
C.25 :|_— 1000 ;—
2 O R S B o il .
1640 1660 1880 1RAN 1RED CER0
2
x 10 x 16
run numper run Numoer
8000 - i
7000 = Number of Events/Lumr nosity |
6000 |
- i
5000 =
o i
4000 Fo—@— . I
—»— —— !
3000 E - @
2000 ‘
1000 %
O‘ Ly P | [ L | & | L i - P | i i
0 2 4 B 8 0 12 14 5} 3 20

Run Range



Fvents

Pvents

Fvents

[

1J

>
0.04
j—\_‘_\_\_‘_‘i - %
L 0.03
- %Hq_"‘—_\_ 0.02
T 0.01
— IR 1_._1_'-!_'_++ O
0 20 40 60 80 ele
Q* {GeV?)
- 00.05
_ : £0.04
- r 0.03
b — e _' ~
E i __—- —___* ‘__‘ .07
o - : c.0n
El S
—4 -3 —2 7
557Ky
0.05
x0.04
C.03
0.02
0.07
- — o
o = G 5 20
Nomzer I Inorged racks

E_ statistical errors only ‘i‘
T
-I I L, A L I L o
0 20 40 510 80 100
C? (Gev?)
- 4+ o Ll
C ++ =+ ' T +
:-:l L i 1 | Il H
—4 -3 -2
L.O ‘I'\J(XB“
é- — - L J-'l'l o ot
AaaN *’r+ur%
0 5 TR 20



'SUOT}ORIDIUL

L
i

HIQ[0D 3OS 0] anp UOTIOUUOIIT 193] (o'q) pue ‘stoqaed jo U013IUTod [9poll Buirys pun

i

peuonmasuon () ul jusae SI( poteru-uon(s v norpan@yuod Julys 9YJ, 8 a1




Nmee Distribution (96 Data)
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Plans for the Future
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